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1.0 INTRODUCTION
1.1 Thomasons was instructed by Ted Hewins of London Allied Ltd, to undertake a visual inspection

1.2

2.0

2.1

2.2

2.3

2.4

2.5

and report of the structural condition of Lower Campfield Market Hall, currently occupied by the
Science and Industry Museum Air and Space Hall, Liverpool Road, Manchester.
Representatives of the practice visited the property on 24 February 2022. The Science and

Industry Museum provided access to the Air and Space Hall for the purpose of the inspection.

The weather at the time of the inspection was cold and overcast with occasional rain and

snowfall.

SCOPE OF REPORT

The purpose of the inspection was to conduct a non-intrusive visual survey of all structural

elements of the building.

The inspection was conducted from ground level to the internal and external elevations of the
structure. The existing gallery walkway at first floor was utilised to inspect the roof construction

and upper portions of the columns. The external roof covering was not included in the survey.

The external fabric was inspected from ground level to the front, on Liverpool Road, left and
righthand elevations, from Lower Byrom Street and Byrom Street, respectively. The rear of the
property was inspected from the pedestrian footpath between Lower Byrom Street and Byrom
Street. The external fabric was largely obscured by the temporary hoarding and scaffolding

erected to all external elevations of the property.

This report records the visible defects and comments on the severity of the defect in terms of
recommended repair and the timescales which such repair should be undertaken. Areas for
further investigation are also outlined. A schedule of the defects and recommended repairs is

included in Appendix A of this report

The Lower Campfield Market Hall is a grade Il listed building and the Historic England listing for

the property reads as follows
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2.6

LIVERPOOL ROAD (North side), Museum of Science and Industry, Air and Space Museum

MANCHESTER

SJ8397NW,

698-1/30/217

(Formerly Listed as: LIVERPOOL ROAD (North side) City Exhibition Hall)
17/05/74

GV

Grade: Il

Formerly known as: Lower Campfield Market LIVERPOOL ROAD. Market hall, now museum.
1876, by Mangnall and Littlewood. Cast-iron and wood with slate and glass roofs. Large
rectangular plan in the form of a nave with north and south aisles under parallel roofs, and north
and south transepts to the centre and both ends. Two storeys, 1:3:1:3:1 bays, the centre and
ends gabled, and the centre both wider and higher. Cast-iron columns with crocket caps, each
bay divided horizontally by a moulded cornice, with small columns and decorated cast-iron
railings below this and large-paned glazing above. The centre has a tall segmental-headed
doorway rising into the glazed upper portion, a latticed band above eaves level, the gable filled
with round-headed lights with slender shafts and margin panes, a bracketed cornice and the
gable end of a continuous louvred ventilator, with a finial. Each end bay has a segmental-arched
open-work panel in the centre, and an elliptical-arched iron bressummer to the gable, with
glazing like that of the centre. The intermediate bays have oversailing eaves with scallop fringes,
and continuous ridge ventilators. Three-bay east and west ends in matching style. Interior: cast-
iron pillars with decorated caps carrying latticed girders, slender elliptical-arched latticed roof
girders. Forms group with former Higher Campfield Market Hall to east (g.v.), by same architects
in very similar style.

Listing NGR: SJ8327097786



| THOMASONS

Lower Campfield Market Hall, Liverpool Road, Manchester AW/11112

3.0

3.1

3.2

3.3

3.4

GENERAL DESCRIPTION

All observations are made as the property is viewed from, Liverpool Road, located to the south of

the property, unless noted otherwise.

Lower Campfield Market Hall comprised a Victorian era former open sided market hall originally
constructed in the 1880s. The hall comprised 35" wrought iron arched trusses spanning between
regularly spaced cast iron columns. The overall layout was of two main aisles extending in both
north-south and east-west directions forming a cruciform arrangement with a crossing point at
the centre of the building. To the north and south sides of the longitudinal aisles there were
additional side aisles. The centre area of the cruciform formed a large, vaulted area of diagonal
trusses supported by the four main square columns located at the ends of each aisle.
Secondary columns along each aisle were circular and of a smaller diameter than the primary

central columns.

The roof of the structure comprises mineral fibre slate tiles on timber battens spanning between
timber purlins in turn supported by the wrought iron trusses. The original roof covering is thought

to have been natural slate, later changed to the mineral fibre slates to reduce the weight of the

roof.

Googlemaps: aerial view of Lower Campfield Market Hall,

Liverpool Road, Manchester
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3.5

3.6

3.7

3.8

3.9

3.10

Wrought iron lattice trusses spanned between columns heads parallel to, and along the support
lines of, the main aisles. The lattice trusses comprised back to back angles with cross braced

lattice plate sections between rivetted to a top and bottom plate.

The roof structure of the side aisles comprised wrought iron raised tie scissor trusses spanning
between lattice trusses spanning from front to rear and from side to side and the external frame
columns. The roof construction of the ends of the side aisles of the structure similarly comprised
raised tie scissor trusses spanning in a perpendicular orientation to the aisle roofs.

The columns of the aisles were of cast iron and typically of circular cross-section tapering from
the bottom up to roof level. The central columns at the intersection of the aisles were square
and of a greater cross section than the aisle columns.

Historic remedial works had been undertaken to the structure. The main intervention was
undertaken in the 1980s; this included the installation of tie rods between the springing points of
the ached lattice trusses to the centre aisles. Additionally, a ridge beam had been introduced
between side aisle trusses to provide lateral stability to the top chord of those trusses. The first
floor gallery was originally constructed circa 1900 and was reconstructed with an additional
cantilever some ten years later. It was during the 1900 works that the sides of the building were
infilled.

The external elevations of the property typically comprised high level glazing in timber framing
spanning between lattice wrought iron lattice trusses supported by external columns and a
propped cill beam spanning between columns. The props to the cill beam comprised smaller
cast iron columns with a similar ornate floral motif to the upper capital and a central rose motif in
the centre of each column. At ground level a small upstand was present between the lower level

columns which apparently once supported metal railings.

The main entrances from Liverpool Road to the south of the property, and the side entrance on
Lower Byrom Street, to the left of the property, had been temporarily dismantled and enclosed at
the time of the inspection. The temporary removal of the two entrances was to facilitate the
decant of the existing museum including planes and other aviation paraphernalia. The
scaffolding erected to the external facade of the structure temporarily enclosed these two

entrances with a large roller shutter door introduced to the Liverpool Road elevation.
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4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

EXTERNAL OBSERVATIONS

The observations included below are general to provide an overview of the structural condition of

the building. The detailed list of defects is included in the schedule in Appendix A of this report.

The external elevations of the property and the protections applied to the structure were in
varying states of disrepair and a degree of remedial works had been historically introduced.

Loss of paint protection and surface corrosion was observed to the majority of the circular and
square column heads. The upper columns heads were also noted to exhibit extensive pitting
with rust staining affecting the majority of the external columns particularly around the joints and
base of each column capital. The corrosion in these areas had led to a minor loss of section and
definition of the ornate detailing works to the capitals of each column. This typically affected the
floral decoration at the head of the capital and the rose motif projecting from the outside face of

each column.

The existing hoarding erected to Liverpool Road, Lower Byrom Street and Byrom Street

obscured the view of the base to the majority of columns on those elevations.

The wrought iron trusses on the external elevation had been historically strengthened with the
addition of mild steel haunch stiffeners back to the supporting columns. Corrosion was observed
between the plates of the connections at either end of the lattice trusses where the more modern
mild steel haunches had been installed. The corrosion may have occurred due to bi-metallic
corrosion or water becoming trapped between the metal plates. Surface corrosion and minor
delamination of the interface between the two materials was observed to each truss where not

obscured by the external hoarding.

A decorative crest motif was observed to the base and head of each square column to the
perimeter of the property. Typically, each crest was present to both the base and top of each
column however the top motif to the rear lefthand corner column of the structure was missing
and a void in the face of the column remained where the motif would have been. The

surrounding metal work to the missing crest was rust stained where water ingress has occurred.

A large amount of bird droppings was recorded to the rear elevation to the pedestrian route

between Lower Byrom Street and Byrom Street to the upper columns and external lattice trusses
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4.8

4.9

4.10

411

to the underside of eaves. The wrought iron trusses located below eaves level of the property

appeared to be used as roosting locations.

The timber window frames typically appeared to be in a reasonable condition with local staining

of the external surface where abutting the cast iron columns and iron trusses.

The capital of each column was generally in a reasonable condition with local defects recorded
to each. Typically, the defects included rust staining to the lower portions and between the joints
of the capital sections, surface corrosion and pitting of the capital was observed to the majority of
columns and local fractures or loss of parts of the capital were observed in isolated cases. It
was unclear from the survey if any of the column capitals were loose and at risk of falling from

the building facade.

\?f %

General view on front elevation from Liverpool Road General view on rear elevation from Byrom Street
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Corrosion and surface pitting to column capitals Rust staining and surface corrosion to column head and

upper capital
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4.12

5.0

51

5.2

- |
Isolated loss of part to column capital Missing decorative crest to the upper portion of the rear

lefthand corner column

INTERNAL OBSERVATIONS

It was apparent that the internal columns, supporting the roof structure, were inclined outwards
from their original positions both across the width of the structure and along the length of each
side aisle tending towards the perimeter of the property. Measurements of the columns could
not be established during the visit due to the taper of the heads of the columns however similar
historical distortions were recorded to the Upper Campfield site located on Barton Street, a
structure with a similar form of construction and constructed in 1878. The level of distortion of
the columns were not considered to be of such a degree to be regarded as unsafe, and the
installation of ties between the bottom chords of the arched trusses were understood to have
been installed to resolve the matter. Historically, ties were also intended to be installed between
the springing points of the diagonally spanning trusses to the centre of the structure. These ties
had not been installed although the fixing points were installed to the base of each truss.

The columns were all adorned with a decorative capital detail. Each capital comprised non-
structural cast iron sections bolted to the tops of the columns. Three rose motifs were present at
the head of each circular and square column. The central rose of the pattern protruded from the
face of the column. These projecting roses were present to all columns excluding a single
isolated location and no typical defect was recorded with each however, a number of the roses
showed a slight loss of definition where surface corrosion and rust staining had occurred.
Approximately half of the column capitals exhibited rust staining and surface level corrosion to

base and face of the capital sections. Where rust staining was observed to the face of the

10
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5.3

5.4

5.5

capital the upper surface of the column was also typically affected and the source of the defect

appeared to be related to water ingress from the roof / gutter details.

Each internal column had been previously shrouded in a timber framework supporting a
perimeter netting, positioned approximately 200mm from the face of the column on each side.
The addition of the timber and netting follows recommendations previously made by Thomasons
due to the risk to the building users from falling debris from the internal columns. The upper
decorative detail to column B6 was previously reported as having fallen from the face of the

column due to corrosion of the restraining fixing.

An ornate corbel detail was present to the underside of the lattice trusses at the support location
to the adjacent columns. The corbel detail was believed to be formed of cast iron and was fixed
to the head of the column but with no connection to the lattice truss. Bolt holes were present in
the upper plate of the corbel to either side, assumed to be for fixings to the upper truss, however
no bolts were present. It was unclear if any bolts had been installed at the time of construction.
Separation of the lower flange of the lattice trusses and the corbel to the supporting columns was
observed to the majority of interfaces. The degree of separation varied between columns but
was typically between 0-20mm for the corbel towards the centre of the property and between 5-
40mm for the corbel towards the perimeter of the structure. The larger observed separation
between the metal surfaces had been historically packed although this typically occurred to only
the greatest of gaps between the metal surfaces, measuring between 30-45mm. The
displacement of the head of each column was evident in the rotation of the corbel and spaces

observed between the corbel and truss.

The wrought iron lattice trusses, spanning between cast iron columns, were typically in a
reasonable condition outside of locations where ongoing water ingress had caused localised
corrosion and delamination of the metal sections. Where water ingress around the head of a
column was noted, particularly to those columns with plastic sheeting acting as a local gutter
hopper around the head of the column, surface corrosion of the lower portion of the cross
bracing, along the centre of the lattice, was visible. Although the degree to which corrosion had
occurred could not be fully established, the condition of the metal between the bottom plate and
the two lower angle sections was suspected to be in a relatively poor condition as water may
become trapped and result in greater corrosion to that observed. The lattice trusses noted to be
in the worst condition were typically those immediately surrounding the central area and

diagonally spanning trusses.

11
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5.6

5.7

5.8

The majority of internal columns displayed minor rust staining to the upper portion of the column,
around the capital and around the upper decorative motif of the columns. It is understood that
the columns function as the rainwater pipes for the structure and had, since the initial
construction, been internally lined with rainwater pipes. The water ingress to the structure had
resulted in corrosion and delamination of the metal work around the joints and base of the
capital. Two of the internal columns had a plastic sheeting installed around the head of the
column which was understood to form an internal rain water hopper to collect water which was
leaking through the building fabric. The hopper head was drained via a small pipe which
discharged approximately 0.5m above ground level into a lined timber box out arrangement at
the base of the column.

The roof trusses of the side aisles comprised back to back angle top chords with internal circular
hollow section bracing in a raised tie scissor truss arrangement. An arched truss had been
bolted to the top chord of the primary truss to form a raised area around the apex of each aisle.
Typically, the aisle trusses were free from defects excluding isolated local issues which are
included in the accompanying repair schedule attached in Appendix A. The recorded defects
include two trusses identified to have local fractures in the metal work of the brackets which
connected the upper chord to the internal bracing, and the connections to several of the trusses
had been redrilled to realign the fixings of the arched apex portion of the truss. It was unclear if
this was undertaken post construction although the alteration is not suspected to compromise

the integrity of the primary truss or the arched apex truss.

The arched trusses that span over the central aisle of the structure comprised an arched lattice
of back to back angle top and bottom chords, lattice plate cross bracing web and an outer lattice
plate riveted to the angle chords. An additional raised apex of the structure was formed by an
additional arched truss rivetted to the top chord of the truss. The arched trusses were typically in
a reasonable condition with few surface defects recorded. Separation of the vertical member at
the apex of the structure was observed to each truss. The degree to which separation occurred
varied but was typically estimated at between 2-5mm. The separation of the apex is believed to
be a longstanding issue related to the deflection of the overall structural frame. The central
vertical member to the apex frame was typically held in position with a single bolt on one side of
the truss. A second bolt hole was observed on the reverse side of the truss however the second
bolt was typically missing, and the prop held in place with a single fixing. The lack of second

fixing and the general deflection of the overall frame appeared to have resulted in the

12



P  THOMASONS

Lower Campfield Market Hall, Liverpool Road, Manchester AW/11112

5.9

5.10

5.11

5.12

5.13

displacement/rotation of the upper prop from the assumed position at the time of construction.

The trusses spanning between grid lines 5 and 6 along the centre of the structure between the
front and rear elevations were typically in a reasonable condition with no defects recorded to the
primary members that comprise the latticework arched truss, however a number of rivets were
recorded as missing towards the apex of each frame. The missing rivets tended to occur to the
same area of the truss to the top and bottom flange. It is unclear if the rivets were originally
installed at the time of construction or if these had subsequently failed and been removed.

Approximately 50% of the roof construction to the central and side aisles towards the lefthand
side of the structure was partially obscured by a netting that had been installed at eaves level,
making accurate recording of defects difficult. The purpose of the netting was unclear as it does
not extend to the full area of the internal space.

The timber rafters of the roof construction typically appeared to be in a reasonable condition with
no visible defects, but a close up inspection could not be made as part of this survey. Long term
water ingress should be avoided where possible due to the possibility of rot establishing within
the timber.

The timber window frames to the perimeter of the property were typically in a reasonable
condition with no consistent defects recorded to the timber although a thorough inspection of all

the internal timber works was not conducted during the inspection.

The majority of the defects noted during our inspection were of a longstanding nature. These

have been indicated on the schedule for future attention.

13
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Local box out and tanking to the base of columns where
water ingress has been historically observed

5.16

Metal fracture to lower bracket of aisle roof truss Central ties not installed across diagonal trusses

14
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5.17

6.0

6.1

6.2

6.3

6.4

A - y R R 4 B
View on apex detail for centre aisle trusses, showing Missing rivets to the arched roof trusses.

vertical member

DISCUSSIONS AND CONCLUSIONS

The majority of the defects noted during our inspection were of a longstanding nature and do not
require immediate action. They do not represent defects which will have a detrimental effect on

the performance of the structure of the building.

It was apparent from our inspection that the building had suffered distortion since the original
construction. This has resulted in the out of plumb nature of the columns and the inconsistent
bearing details of the longitudinal lattice trusses. The addition of the tie members retrospectively
installed to the base of the trusses should limit further spread of the roof trusses.

As part of our review of the structure of the building we have taken note of a paper presented in
2007 to the Manchester Association of Engineers by Hubert Dickson. The paper discusses the
conversion of the City Hall (an open sided market hall) into the Air and Space Museum. A copy

of the paper is included in Appendix B of this report.

Hubert Dickson discussed the history of the building and the works undertaken to convert the
building as it currently stands. As part of his work Mr. Dickson undertook calculations to prove
the load carrying capacity of the arched lattice trusses; unfortunately, those calculations were not
included as part of his paper. The reported outcome of the calculations was that the existing
structure did not have capacity to support a natural slate roof, as would have been the original
roof covering, when considered under the British Standard loading requirements when the
conversion work was undertaken circa 1980. As a result, agreement was reached with English

15
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6.5

6.6

6.7

6.8

6.9

Heritage to reduce the loading by replacing the natural slate with a mineral fibre slate.

In addition to reducing the roof loading, agreement was reached to allow the installation of tie
bars at the springing point of the arched trusses at the crossing point of the main aisles; however
diagonal ties were not installed as the Heritage England Engineer contesting the installation of
the ties, due to the listed nature of the structure argued that those installed to the aisles
effectively formed a square of ties around the central area and as such the diagonally spanning
ties were not required. At the time of our inspection, we noted that at least one of the tie bars
could be seen to be slack; this is indicative of some movement of the structure since the
installation of these ties.

We do not consider that the displacement of the columns and subsequent roof spread is of
immediate concern relating to the stability of the building however this is an area that we
consider should receive further investigation. In the first instance we propose that a permanent
monitoring system should be installed to allow repeat measurements to be undertaken so that a
proper comparison may be made. This would require the installation of discrete pairs of screws
or pins into the columns, one at the top and the other near the base, to allow repeatable readings

to be taken.

Dependent on the findings of the monitoring it may be that the matter of installing diagonal tie
rods may need to be considered again should evidence of continued movement of the structural

frame be recorded.

The water ingress into the structure around the head of individual columns has resulted in the
local deterioration of the ironwork to the adjacent trusses, especially at the connection points.
The delamination and corrosion of the longitudinal lattice trusses occurred most prevalently to
the areas where water could become trapped, particularly to the centre of the truss between the
two angle sections of the lower chord. If water ingress and corrosion is allowed to continue the
reduction in strength of the truss could result in warping of the metalwork due to expansion of the
plates or local failure of the member adjacent to the connections. The worst affected lattice
trusses appear to occur immediately around the central diagonally spanning trusses however

further defects may occur in the areas not accessible during the inspection.

The cause of the local fractures observed to the aisle truss connections to the north side of the

structure could not be established, however the apparent long standing nature of the problem

16
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6.10

6.11

6.12

and lack of further defect with the affected trusses suggests that the structure has reached an

equilibrium and the remaining connections were suitable to support the roof structure.

The observed separation of the vertical member at the apex of the structure had occurred as a
result of the general distortion of the structural frame. The separation did not appear to have
imparted excessive stresses on the surrounding members which were typically free from visible
defects. The separation of the apex was not considered to be of structural concern. The
missing rivets observed to the majority of the apex prop connections may have occurred due to
the distortion of the frame although it was unclear if these connections were present at the time
of construction. Due to the perceived longstanding nature of the defect and should the building
be free from further roof spread, the lack of second fixing at the head of the prop is not
considered to be of structural concern although a second fixing could be introduced to improve
the connection should the bolt holes of the two plates align.

The corrosion, loss of definition and loss of section to the decoration on the fagcade of the
structure is considered decorative only however due to the listed nature of the structure
consideration should be given to the protection and restoration of these elements. The wider
corrosion to the external surface of the columns should be removed and a suitable paint
specification applied to prevent further corrosion of the metalwork. The missing decorative crest
at the head of the rear lefthand column should be replaced or sealed to prevent water ingress

into the centre of the column.

The corrosion, delamination and expansion of the external wrought iron trusses observed at the
support locations had occurred due to bimetallic corrosion or trapped water between the metal
plates. The reaction between the mild steel haunch sections, which were historically introduced,
and the wrought iron has resulted in the local distortion of the bottom chord of the truss and the
upper plate of the haunch. Further corrosion should be prevented where possible with the
removal of the existing loose corroded metal and the application of a suitable protective paint to
seal the metalwork from the atmospheric moisture that accelerates the process. The future
degradation of the trusses could result in the local buckling and possible failure of the trusses at
the connection points. Note that the extent of bi-metallic corrosion does not appear as

progressive as that observed to the Upper Campfield site.

17
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7.0

7.1

When considering the installation of any new ceilings or thermal improvements to the roof we
suggest that the extent of insulation that is proposed should be considered carefully as one
consequence of improving the heat retention is that it will potentially allow a greater buildup of

snow on the roof which will increase the loading to which it is subject in the future.

RECOMMENDATIONS

We recommend that the following remedial works are undertaken to extend the longevity of the
structural integrity of the property. The recommendations below are to be read in conjunction
with the repair schedule included in Appendix A of this report. The works which are required are
listed in the schedule each with an indication of the timescale in which it should be done.

Undertake the local clean, removal of flaking paintwork and repainting of corroded and
pitted metalwork to the external facade of the structure. Remove all loose, delaminated
metal work but consider a suitable paint protection, such as Carbomastic 15LT by
Carboline, to seal the existing metalwork without the requirement to clean back to reliable

metal.

Remove all bird droppings from the face of the external metalwork and consider the
installation of protective measures, within the acceptable limits of the building listing, to
prevent birds roosting below the eaves of the property or incorporate cleaning into the

routine maintenance schedule of the property.

Undertake further investigations to the head of the columns shrouded in plastic guttering
and any areas where the roof is leaking. Undertake remedial works as required to
ensure the property is otherwise sealed from water ingress. Waterproofing and sealing

works to architect specifications.

Once roof investigations and sealing works have been undertaken, consider the removal

of the existing sheeting and tanking to the head and base of the internal columns.

Ensure that all decorative motifs are adequately fixed to the existing columns and not
currently loose. To allow the removal of the existing netting and timber framework to
each internal column it is recommended that remedial fixings are introduced to all motifs

on columns where water ingress is apparent.
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6. Undertake local clean and repainting of corroded ironwork within the structure including,

but not limited to, truss ends, column heads, column capitals and truss members.

THOMASONS
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APPENDIX A

STRUCTURAL DEFECT AND REPAIR SCHEDULE

Al



11112 - Defect and Repair Spreadsheet

Proposed Spreadsheet for Lower Campfield, Liverpool Road, Manchester
For GL's see "11112 Thomasons GL for defect schedule"

Lower Campfield Market, Liverpool Road, Manchester

Thomasons

AW/11112

External Works | ) ) cation Description Component Photograph Condition Asset Condition Description Remedial Work Recommendation priority | Further Investigation Investigation Works Cost Comments Defect key
Reference Reference Description
Reference | Defect description
External Works A Surface corrosion
oL A Square column ‘Column base & capital [IMG_5395-5396 A TRUSt staining and corrosion (o base of Gapitl. Clean and repaint Soon N NA s N
i e oss of section
02 2A Square column ‘Column base & capital |IMG_5397-5399 ACI Rust staining and corrosion (o base of capita. Clean and repaint Soon N NIA C D,
3A Circular column Column base & capital | IMG_5400 AICIFIGI) | Rust staining and pitting to column capital. Local corrosion and Clean and repaint Soon N NA
03 delamination of capital at joints and lower section. Loss of definition to D Missing asset
capital detailing.
A Circular column Column base & capital |IMG_5402-5403 AICIFIGI) |Rust staining and piting {0 column capital. Local corrosion and Clean and repaint Soon N NA
04 of capital at joints and lower section. Loss of definition to E Separation of metalwork
capital detailing.
5A Square column Column base & capital |IMG_5404-5406 AICIFIGI) | Rust staining and pitting to column capital. Local corrosion and Clean and repaint Soon N NA
05 delamination of capital at joints and lower section. Loss of definition to F Loss of definition to asset
capital detailing.
A Square column Column base & capital |IMG_5408-5409 AICIFIGIIM | Rust staining and piting to column capital. Local corrosion and Clean and repaint Soon N NA
06 delamination of capital at joints and lower section. Loss of definition to G Pitting to metal surface
capital detailing. Algae arowth to base and head of column.
7A Circular column Column base & capital |IMG_5410-5411 ATBICIFIGIIM | Rust staining and pitting to column capital. Local corrosion and Clean and repaint. Replace and/or seal e [Soon N NA
o7 delamination of capital at joints and lower section. Loss of section of the | missing capital section H Local metal fracture
capital joints.
A Circular column Column base & capital |IMG_5412-5413 AICIGIIIM | Rust staining and piting to column capital. Local corrosion and Clean and repaint Soon N NA
08 delamination of capital at joints and lower section. Algae growth and 3 Water staining
\water staining to base of column.
A Circular column Column base & capital |IMG_5414-5415 AICIGIJIM | Rust staining and piting to column Capital. Local corrosion and Clean and repaint Soon N NA
09 of capital at joints and lower section. Algae growth and K Loss of paintwork
water staining to base of column.
0A Square column Column base & capital |IMG_5416-5417 AICIFIGIIM | Rust staining and pitting to column capital. Local corrosion and Clean and repaint Soon N NA
10 delamination of capital at joints and lower section. Loss of definition to L Sagging member
capital detaling. Algae arowth and water staining to base of column.
1A Square column Column base & capital |IMG_5418-5421 AIBICIFIGIIM | Rust staining and pitting to column capital. Local corrosion and Clean and repaint. Replace and/or seal e [Soon 7 Investigate the condition
n delamination of capital at joints and lower section. Loss of definition to | existing crest moli. of the inside face of the " Algae growth
capital detailing. Loss of crest molif and water staining around the column in and around the
opening. Algae growth to the capital and column base missing ol
fEe) Square column Column capital IMG_5422-5424 AICIFIGI) |Rust staining and pitting o column capital. Local corrosion and Clean and repaint Soon N NA
12 capital at joints and lower section. Loss of definition to
capital detaling.
11c Square column Column capital IMG_5431-5425 ACIFIGI) _|Rust staining and pitting o column capital. Local corrosion and Clean and repaint Soon N NA
13 delamination of capital at joints and lower section. Loss of definition to
capital detailing.
1 ) Square column Column base & capital |IMG_5456-5458 AFIGI Rust staining to column capital, corrosion and pitting {0 Upper column | Clean and repaint Soon N NA
P 2D Square column Column base & capital | IMG_5450 AFIGIHI | Rust staining to column capital, corrosion and piting (o upper column - | Clean and repaint Soon N NA
IMG_5453-5455 Local fracture to base of column to lefthand side
ED) Circular column Column base & capital |IMG_5449 AICIDIEIFIGII | Rust staining to columin capital. Local corrosion and delamination of Clean and repaint Soon N NA
16 IMG_5451 capital at joints and upper section. Loss of definition to capital detailing.
Upper rose motif missing.
e 7o) Circular column Column base & capial | IMG_5448 AICIFIGI) _|Rust staining to column capital. Local corrosion and delamination of Clean and repaint Soon N NA
capital at ioints and upper section. Loss of definition to capital detailina.
" E) Square column Column capital IMG_5446-5447 AFIGI Rust staining o the column capital. Connection to modern stiffener not | Clean and repaint Soon N NA
visible.
o D Square column Column capital IMG_5441 AFIGR Rust staning (o the column capital. Connection to moden stiffener not | Clean and repaint Soon N NA
IMG 5447 visible.
2 7D Circular column Column capital IMG_5440 AIGIIIK Rust staining to column capital. Local corrosion an piting of capital upper | Clean and repaint Soon N NA
section.
n D Circular column Column capital IMG_5437-5438 AGIIK Rust staining (o column capial. Local corrosion an piting of capital upper | Clean and repaint Soon N NA
section.
2 ) Square column Column capital IMG_5435-5436 ABIFIIK | Rust staining to column capital. Local corrosion an pitting of capital upper | Clean and repaint Soon N NA
section. Loss of section to base of capital
» 11D Square column Column capital IMG_5431-5433 AICIFIG Rust staining to column capital. Local corrosion and delamination of Clean and repaint Soon N NA
capital at joints and lower section. Loss of definition to capital detailing.
2 18 Square column Column capital IMG_5461 AICIT Rust staining and corrosion to base of capital Clean and repaint Soon N NA
25 1ic Square column Column capital IMG_5464 AICI Rust staining and corrosion (o base of capital. Clean and repaint Soon N NA
Internal Columns
28 Circular column Column capital IMG_5245-5247 E Separation of corbel (0 adjacent fla russ, historically packed. No action required N/A N NIA
26 IMG 5254-5256
Column base NA No defects recorded No action required N/A N NA
3B Circular column Column capital IMG_5243-5244 B3 Separation of corbel (o adjacent fla truss, historically packed. Minor Clean and repaint Soon N NA
27 water staining to below corbel
Column base NA No defects recorded No action required N/A N NA
) Circular column Column capital IMG_5222 B3 Separation of corbel (o adjacent flal truss. Waler staining (o face of Clean and repaint Soon N NA
28 column full heiaht originating from ioint in corbel
Column base NA No defects recorded No action required N/A N NA
58 Square column Column capital IMG_5236 B3 Separation of corbel (0 adjacent flat truss. Waler staining from base of | Clean and repaint Soon N NA
29 upper crest motif,
Column base NA No defects recorded No action required N/A N NA
8 Square column Column capital IMG_52275228 DIER Separation of corbel to adjacent flat truss. Missing upper crest mofif to | Clean and repaint. Replace and/or seal the | soon N NA
30 IMG 5232 east elevation. water staining around base of missina crest. missina asset
Column base 3 Heavy rust staining to the base of the column Clean and repaint N/A N NA
78 Circular column Column capital IMG_5224 X Separation of corbel to adjacent flat truss. Water staining to face of Clean and repaint Soon N NA
2 column to upper portion originating from joints in capital. Minor scratches
to paintwork to the lower portion of the column
Column base N/A No defects recorded No action required N/A N NA
g Circular column Column capital IMG_5222 X Separation of corbel to adjacent flat truss. Water staining to face of Clean and repaint Soon N NA
32 column full heiaht oriainatina from ioint in corbel
Column base N/A No defects recorded No action required N/A N NA
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Internal Works Photograph Further Investigation Investigation
Refarence GL/Location Description Component Roforanes Condition Asset Condition Description Remedial Work Recommendation Priority o Descrintion Works Cost Comments Defect key
9aB Circular column ‘Column capital IMG_5220-5221 El ‘Separation of corbel to adjacent flat truss. Water staining to face of ‘Clean and repaint. Replace existing gutter | Soon N NIA
column full height originating from joint in corbel. Capital shroudedin | outlet and make water tight Reference  |Defect description
33 plastic sheeting as qutter. Pipe from gutter terminates at base of column
Column base 3 Extensive water staining at base of the column, particularly around the | Clean and repaint Soon N NIA n Surface comosion
outlet of qutter.
2C Circular column Column capital IMG_5269-5274 B ‘Separation of corbel to adjacent flat truss. Water staining to face of Clean and repaint. Replace existing gutter | Soon N NIA
" column full height originating from joint in corbel. Capital shroudedin | outlet and make water tight 8 Loss of section
plastic sheetina as qutter. Pipe from qutter terminates at base of column
Column base N/A No defects recorded No action required N/A N N/A c D
3C Circular column Column capital IMG_5275 B Separation of corbel to adjacent flat truss. Water staining o capital of | Clean and repaint Soon N NIA
° D Missing asset
35 column oridinatina from joint in corbel
Column base N/A No defects recorded No action required N/A N N/A E Separation of metalwork
ac Circular column Column capital IMG_5279 B ‘Separation of corbel to adjacent flat truss. Minor paint scratches to Clean and repaint damaged paintwork Soon N NIA - Loss of definition (0 asset
36 column mid heiaht
Column base N/A No defects recorded No action required N/A N N/A G Piting to metal surface
. 5C Square column Column capital IMG_5279-5281 J Rust staining to capital and from base of upper crest motif Clean and repaint Soon N N/A H Local metal fracture
Column base 3 Heavy rust staining to the base of the column Clean and repaint Soon N N/A 3 Water staining
6C Square column Column capital BlJ Rust staining to base of capital and around the base of the upper crest | Clean and repaint Soon N NIA
. molif to west elevation. Local damage to upper section of capital on south K Loss of paintwork
elevation
Column base 3 Heavy rust staining to the base of the column Clean and repaint Soon N N/A L Sagging member
7c Circular column Column capital B Separation of corbel to adjacent flat truss. Water staining o capital of | Clean and repaint Soon N NIA
° M Algae growth
39 column originating from joint in corbel
Column base N/A No defects recorded No action required N/A N N/A
o 8C Circular column Column capital E Separation of corbel to adjacent flat truss, historically packed. No action required N/A N N/A
Column base N/A No defects recorded No action required N/A N N/A
- 9aC Circular column Column capital IMG_5193/5196 E Separation of corbel to adjacent flat truss, historically packed. No action required N/A N N/A
Column base N/A No defects recorded No action required N/A N N/A
Perimeter Columns
P 1A Square column ‘Column capital Notvisible | Hidden behind internal plasterboard TBC N/A Y Investigate condition of
internal column
73 2A Square column Column capital N/A No defects recorded No action required N/A N N/A
44 3A Circular column Column capital Notvisible | Hidden behind internal plasterboard TBC N/A Y Investigate condition of
internal column
s an Circular column Column capital Notvisible | Hidden behind internal plasterboard TBC N/A M Investigate condition of
internal column
5A Square column Column capital IMG_5237-5238 AICIGI Major corrosion and delamination to column capital - Water/rust staining | Clean and repaint Soon N N/A
46 and pitting to capital. Source of water appears to come from a fixing point.
a7 6A Square column Column capital IMG_5229-5230 A Major water/rust staining to base of capital and upper column Clean and repaint Soon N N/A
48 A Circular column Column capital AICI Minor corrosion and to the capital base. Clean and repaint Soon N N/A
29 8A Circular column Column capital IMG_5226 N/A No defects recorded No action required N/A N N/A
50 9A Circular column Column capital IMG_5223 N/A No defects recorded No action required N/A N N/A
51 10A Square column Column capital N/A No defects recorded No action required N/A N N/A
52 11A Square column Column capital IMG_5216 E Minor separation to capital No action required N/A N N/A
53 1B Square column Column capital 3 Minor rust staining to capital joints Clean and repaint Soon N N/A
P ic Square column Column capital IMG_5265-5268 AGII Corrosion, pitting and rust staining to the capital base. No defects (o Clean and repaint Soon N NIA
upper column
55 118 Square column Column capital IMG_5211-5212 AIC Minor corrosion and to the capital base. Clean and repaint Soon N N/A
56 11C Square column Column capital IMG_5206 A Major water/rust staining to base of capital and upper column Clean and repaint Soon N N/A
. 0 Square column Column capital Notvisible | Hidden behind internal plasterboard TBC N/A M Investigate condition of
internal column
58 2D Square column Column capital N/A No defects recorded No action required N/A N N/A
59 3D Circular column Column capital IMG_5278 AICI Minor corrosion and to the capital base. Clean and repaint Soon N N/A
0 4D Circular column Column capital IMG_5280 AICIGI Corrosion, pitting and rust staining 1o the capital base. No defects to Clean and repaint Soon N N/A
upper column
o 5D Square column Column capital Notvisible | Not accessible due to ongoing works TBC N/A N Investigate condition of
internal column
62 6D Square column Column capital 3 Minor rust staining to capital joints and upper capital section Clean and repaint Soon N N/A
63 7D Circular column Column capital IMG_5188-5190 N/A No defects recorded No action required N/A N N/A
64 8D Circular column Column capital N/A No defects recorded No action required N/A N N/A
. 9aD Square column Column capital Notvisible | Hidden behind internal plasterboard TBC N/A N Investigate condition of
internal column
66 110 Square column Column capital IMG_5201 AICI Minor corrosion and delamination to visible portion of capital Clean and repaint Soon N N/A
Flat Trusses
o 1828 Tattice truss Truss connections and N/A No defects recorded No action required N/A N NIA
midspan
8 2838 Lattice truss “Truss connections and N/A No defects recorded No action required N/A N N/A
midspan
00 3848 Lattice truss Truss connections and N/A No defects recorded No action required N/A N N/A
midspan
2 4B-58 Lattice truss “Truss connections and AIC Corrosion to each cross brace at base, possible corrosion of bottom Clean and repaint Immediate [N N/A
midspan chord between lower members.
" 6878 Lattice truss Truss connections and AIC Corrosion to each cross brace at base, possible corrosion of bottom Clean and repaint Immediate [N N/A
midspan chord between lower members. Corrosion typically to_column 68
2 7888 Lattice truss Truss connections and N/A No defects recorded No action required N/A N N/A
midspan
7 8B-9aB Lattice truss Truss connections and N/A No defects recorded No action required N/A N N/A
midspan
7 9aB-118 Lattice truss Truss connections and N/A No defects recorded No action required N/A N N/A
midspan
75 1c-2C Lattice truss Truss connections and N/A No defects recorded No action required N/A N N/A
midspan
6 2C-3C Lattice truss Truss connections and N/A No defects recorded No action required N/A N NIA
idspan

midsp:
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Internal Works Photograph Further Investigation Investigation
GL/Location Description Component 9rp) Condition Asset Condition Description Remedial Work Recommendation Priority 9 1gat Works Cost Comments
Reference Reference Description Defect key
77 3c-4C Lattice truss Lr:és;::nnec(mns and N/A No defects recorded No action required N/A N N/A Reference Defect description
acsc Tattice truss Truss connections and AIC Corrosion o each cross brace al base, possible corrosion of botom | Clean and repaint. immediate |V Tdenty source of water
78 A Surface corrosion
midspan chord between lower members. Corrosion typically to_column 68 inaress and remediate
6C-7C Tattice truss Truss connections and AIC Corrosion to each cross brace at base, possible corrosion of bottom | Clean and repaint immediate [N NA
79 midspan chord between lower members. Corrosion typically to column 6C Water B Loss of section
continually drippina from roof adiacent to column 6C
80 7C-8C Lattice truss Lr:és;::nnec(mns and N/A No defects recorded No action required N/A N N/A c Delamination
8C-9aC Lattice truss Truss connections and N/A No defects recorded No action required N/A N N/A
81 midspan D Missing asset
82 9aC-11 Lattice truss ":ilésszacsﬂﬂebllﬂﬂs and N/A No defects recorded No action required N/A N N/A E Separation of metalwork
83 2A-2B Lattice truss ;{I:S;]::HHECHQHS and N/A Holes within top chord of member. Does not compromise member No action required N/A N N/A F Loss of definition to asset
84 2C-2D Lattice truss ;‘:Yiusszacsﬂﬂebllﬂﬂs and N/A Holes within top chord of member. Does not compromise member No action required N/A N N/A G Pitting to metal surface
85 5A-5B Lattice truss ;{I:S;]::HHECHQHS and [IMG_5234-5235 E Minor separation to adjacent column at each end No action required N/A N N/A H Local metal fracture
5C-5D Lattice truss Truss connections and AN Missing bolts at end connection point. Lattice appears otherwise Clean and repaint. Immediate  |N N/A
86 : , ! J Water staining
midspan Corrosion 0 bottom chord of lattice at corbel
87 6A-6B Lattice truss ;{I:S;]::HHECHQHS and [IMG_5231-5232 N Missing bolts at end connection point. Lattice appears otherwise No action required N/A N N/A K Loss of paintwork
88 6C-6D Lattice truss ":ilésszacsﬂﬂebllﬂﬂs and N Missing bolts at end connection point. Lattice appears otherwise No action required N/A N N/A L Sagging member
89 9aA-9aB Lattice truss ;{I:S;]::HHECHQHS and N/A No defects recorded No action required N/A N N/A M Algae growth
9 9aC-9aD Lattice truss TY}USS connections and N/A No defects recorded No action required N/A N N/A N Missing fixing
midspan
Arched Trusses
o 2620 ‘Arched truss Truss connections and EIRIN TNo boll missing and separation of {0 apex connection. Small area of | Clean and repaint. Replace missing fxing. _[Soon N NA
midspan paint damage to righthand end of western elevation
92 3B-3C ‘Arched truss Truss connections and EN "INo bolt missing and separation of to apex connection. 1No missing rivet | Replace missing fixing to apex Soon N NIA
midspan at upper portion of truss.
0 2B-4C ‘Arched truss Truss connections and EN "INo bolt missing and separation of to apex connection. Replace missing ixing (o apex Soon N N/A
midspan
9 5B-5C ‘Arched truss Truss connections and EIOIN "INo bolt missing and separation of to apex connection. Water ingress | Replace missing fixing to apex. Seal water | Soon N NIA
midspan from upper lefthand connection to west elevation inaress
. 660 ‘Arched russ Truss connections and NA No defects recorded No action required N/A N NA
midspan
% 7B-7C ‘Arched truss Truss connections and EN No bolt missing and separation of to apex connection Replace missing fixing to apex Soon N NIA
midspan
o 86-6C ‘Arched russ Truss connections and EIN TN bolt missing and separation of (o apex connection Replace missing fing (0 apex Soon N NA
midspan
98 9aB-9aC Arched truss Truss connections and NIA No defects recorded No action required N/A N N/A
midspan
99 5A-6A Arched truss Truss connections and N/A No defects recorded No action required N/A N N/A
midspan
100 5Aa-6Aa ‘Arched truss Truss connections and EN “INo bolt missing and separation of to apex connection. 5No missing rivet | Replace missing fixing to apex Soon N NIA
midspan at upper portion of truss to (3No) top and (2No) botiom chord.
o1 5B-6B ‘Arched truss Truss connections and EN 'INo bolt missing and separation of to apex connection. 7No missing rivel | Replace missing fixing o apex Soon N N/A
midspan at upper portion of truss to (4No) top and (3No) bottom chord.
02 5C6C ‘Arched truss Truss connections and EN "INo bolt missing and separation of to apex connection. 6No missing rivet | Replace missing fixing to apex Soon N NIA
midspan at upper portion of truss to (4No) top and (2No) bottom chord.
103 5Ca-6Ca ‘Arched truss Truss connections and EN 'INo bolt missing and separation of to apex connection. 4No missing rivel | Replace missing fixing o apex Soon N N/A
midspan at upper portion of truss to (3No) top and (1No) bottom chord.
104 5D-6D Arched truss Truss connections and N/IA No defects recorded No action required N/A N N/A
midspan
105 5B-6C ‘Arched truss Truss connections and D Restraint tie to springing points missing. Historical compromise/decision | No action required N/A N N/A
midspan ‘made by English Heritage Engineer
106 6B-5C ‘Arched truss Truss connections and D Restraint tie to springing points missing. Historical compromise/decision | No action required N/A N N/A
midspan made by English Heritage Engineer
Roof Trusses
107 2A-2B Roof truss Truss connections and NIA No defects recorded No action required N/A N N/A
midspan
108 2aA-2aB Roof truss Truss connections and NIA No defects recorded No action required N/A N N/A
midspan
109 3A3B Roof truss Truss connections and N Redrilled fixings (0 upper truss, INo fixings missing both elevations Replace missing fixing to apex Soon N NIA
midspan
110 3aA-3aB Roof truss Truss connections and NIA No defects recorded No action required N/A N N/A
midspan
111 4A-4B Roof truss Truss connections and N/IA No defects recorded No action required N/A N N/A
midspan
12 4aA-4aB Roof truss Truss connections and NIA No defects recorded No action required N/A N N/A
midspan
113 5A-5B Roof truss Truss connections and N/A No defects recorded No action required N/A N N/A
midspan
114 6A-6B Roof truss Truss connections and H Local fracture to lower bracket to east elevation No action required N/A N N/A
midspan
15 6aA-6aB Roof truss Truss connections and NA Redrilled fixings 0 Upper {russ, no missing fixings. No action required N/A N N/A
midspan
116 7A-7B Roof truss Truss connections and H Local fracture to lower bracket to east elevation No action required N/A N N/A
midspan
. 7aATaB Roof russ Truss connections and K Tocal paintwork damage o upper chord o east elevation Clean and repaint Soon N NA
midspan
s 3A88 Roof fruss Truss connections and 3 Rust staining to lower connection 1o the Iefthand side of east elevation | Clean and repaint Soon N NA
midspan
o BaA-8aB Roo russ Truss connections and 3 Rust staining to lower connection 1o the Iefthand side of east elevation | Clean and repaint o N NA

midspan
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Int | Work: Photc h Further | tigati I tigati
nternal Works | 6 1 ocation Description Component otograp! Condition Asset Condition Description Remedial Work Recommendation Priority urther Investigation nvestigation Works Cost Comments
Reference Reference Description Defect key
20 A8 Roof fruss ::;: Comecians e VA No defects recorded No action required N/A N NA rotorence | betect deseription
o 5aA-0aB Roof russ Truss comnecors g VA No defects recorded No action required N/A N NA A Surtace comosion
122 2C-2D Roof truss ;{I:S;]::HHECHQHS and N/A No defects recorded No action required N/A N N/A B Loss of section
123 2aC-2aD Roof truss ;‘:Yiusszacsﬂﬂebllﬂﬂs and N/A No defects recorded No action required N/A N N/A c Delamination
124 3C-3D Roof truss ;{I:S;]::HHECHQHS and N/A No defects recorded No action required N/A N N/A D Missing asset
125 3aC-3aD Roof truss ":ilésszacsﬂﬂebllﬂﬂs and N/A No defects recorded No action required N/A N N/A E Separation of metalwork
126 4C-4D Roof truss ;{I:S;]::HHECHQHS and N/A No defects recorded No action required N/A N N/A F Loss of definition to asset
127 4aC-4aD Roof truss ":ilésszacsﬂﬂebllﬂﬂs and N/A No defects recorded No action required N/A N N/A G Pitting to metal surface
5C-5D Roof truss Truss connections and N/A No defects recorded No action required N/A N N/A
128 mida H Local metal fracture
pan
129 6C-6D Roof truss ;{I:S;]::HHECHQHS and N/A No defects recorded No action required N/A N N/A 3 Water staining
130 6aC-6aD Roof truss ;‘:Yiusszacsﬂﬂebllﬂﬂs and N/A No defects recorded No action required N/A N N/A K Loss of paintwork
131 7C-7D Roof truss ;{I:S;]::HHECHQHS and N/A No defects recorded No action required N/A N N/A L Sagging member
132 7aC-7aD Roof truss ":ilésszacsﬂﬂebllﬂﬂs and N/A No defects recorded No action required N/A N N/A M Algae growth
133 8c-8D Roof truss Truss connections and N/A No defects recorded No action required N/A N N/A N Missing fixing
midspan
134 8aC-8aD Roof truss ;riléssz:sﬂﬂeclluns and NIA No defects recorded No action required N/A N N/A
o 9C-9D Roof fruss Truss connections and NA No defects recorded No action required N/A N NA
midspan
136 9aC-9aD Roof truss Truss connections and NIA No defects recorded No action required N/A N N/A
midspan
137 1B-2B Roof truss Truss connections and N/A No defects recorded No action required N/A N N/A
midspan
138 9aB-11B Roof truss Truss connections and NIA No defects recorded No action required N/A N N/A
midspan
o ic2c Roof russ Truss connections and NA No defects recorded No action required N/A N NA
midspan
140 9aC-11C Roof truss Truss connections and NIA No defects recorded No action required N/A N N/A

midspan
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MANCHESTER ASSOCIATION OF ENGINEERS
AN ILLUSTRATED TALK ON THE CONVERSION OF THE VICTORIAN CITY HALL INTO THE AIR &
SPACE MUSEUM
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An
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£
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Introduction

Numerous buildings, throughout their life span, are used for various purposes
other than that for which they were originally designed.

This is very much the case in respect of the 'listed' building which is now

)

known as the Air and Space Gallery at the Mussum of Science and Industry in
Manchester.

The paper/talk charts the changes in the structure and usage which have occurred,
over the past 130 years, to the building now housing the Air and Space Gallery.
The fact that this Victorian building has remained staunding, and continues to
provide a worthwhile service to a wide section of the general public, is a
testimony and tribute to the skills and abilities of its original designers, and
those who have maintained,restored #nd, where necessary, enhanced the building
throughout the 130 years of its existeance.

To understand the complexities of the building and appreciate the classic design
of the structure, together with its architectural embellishments, we need to go

back to the 19th century; to the point of its inception.

Background History

In 1876, the iManchester architectural practice of Mangnall and Littlewood was
commissioned to design two open sided Market Halls in the Campfield area, on

the south—west sgide of the city.




The site chosen for the Halls was a parcel of laad which, im the 13th century,
had been the city's "fayre" ground, where regular trading events teok place
allowing p=oale from the outlying areas to coagregate .ané sell their produce,
wares and homemade articles to tha city dwellers and local merchants.

In 1323, howaver, the "fayre"
Church, in the centre of the plot. (The church was designed by Charles Barry,
the architect responsible for the design of the Housas of Parliament) The

church was openead in 1825, and demolishad in 1957, The land on either side

2
of the church was still used for trading and dealing, and, in the 1870's, it
was decided that covered areas should be provided

h
o
H
o
=N
Q
(D]
)]
2]
pe
it
[
[

using the
facilities as traders or buyers.
ha tyo Market Halls , therefore, were designed as separate:buildings, bhut
imilar in their style, coastruction aad appearence. (See Fig. Yo.l1)
The buildings were to be knowa as the Upper zud Lower Campfield Harket Halls;
being positioned on Liverpool Road, either side of the church. The Harket dall
nearast to Deansgate was denoted as Upper Market Hall, while the one set further
along Liverpool Road, towards the west, was kaowa as the Lower Market Hall.

These two Market Halls opened for trading betwsen 1875 and 1830.

Both huildings are still in existence to this day, and it i
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the Lower Cam

s
Market fall, in particular, which is the subject of this paper/talk,

Fhe Buildings

i
places. These "Hzalls" were usually buildings of distinction; being of

architectural desigsn in decorative stonework, and standing in a prominent position
S 3

near to the town centre.

In Maanchester, in 1876, the task facing the architect was somewhat different; and.

there can be no doubt that when the practice of Mangnall and Littlewood deliberated
o

over the..  design for the two new HMarket Halls,.it wmust have besn influenced by
the fact that the gothic structureof Barry's St Matthews chuich would continue to
dominate the site. '
Although the new buildings were to be opean sided market halls, the architect
endeavourad to produce an atmosphere of grandeur within the desigas, which would
equal that of the church.

Instinctively, the architect respoaded, and produced two "cathedral like "

structurss, with fifty foot wide cross aisles and curved arches forming the rtoof.

ground was bisected. by the erection of St *atthews

storically, in England, most large towns had " Market Halls" rather than market
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nese arches were constructed to embrace the latest technology of wrought iron

latticeworks; providing an ambience of spaciousaess and lightaess, while rising
up from the caps of slender cast iron columns to = height of 42 feet (12m) above
the market floor. (See Fig.Ho. 2)

At the ceatre of the buildings, where the two main aisles iatersect, forming 2
b et |

arches span 75 fest (23am) diagonally across this intersectionm,

=

cross, the latticed
=1 . . o - [}
thus achieviag an interaal domelike appearencs.

alls are also provided with two side aisles which run either side of,
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and parallel with, the main aisle; extending the whole lenath of the buildings.
The roofs to the side aisles are supported on wrought iron roof trusses of 35 feet

(11m) span, embellished with ornate cast iroa struts. ne trusses are carriad
on the feet of the main arches and span onto lattice girders and/or cast iron
columns along the external sides of the buildings.

Atop each archway and side aisle, there is a raised lantern light which extends
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continuously along the length of the buildings. These lantera lights are
supported by ornate cast iron frameworks, aad are roofed over with patent glazing.

. The general roof covering is formed by slating, resting on battens, which in turn-

are fixed to 'herring boned' timber boarding. The underside of the boarding

-

forms the ceilinz to the t s carried on stout wooden rafters, which
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span onto longitudinal WI lattice girders.

The architect has further enhanced the interior of the market halls
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each column cap with 'Corinthian Capitals', stylised with acanthus leaves and
floral decoratiosis, all intricately sculptured ia cast iroa. Fach face of the

'Capital' is surmounted by

[

rose motif, and this feature has also been used to
embellish the vertical faces, both internally and exteraally,of tha square shape
cast iron columns around the buildings.

In keeping with the standard tradition of the time, the floors to both market
halls were constructed from large 'flag' stone paviors resting on punned earth.
At the time the City Hall was createéd it was decided to make the -Hall secure
by providing, around the open sides, an ornamental wrought iron railing. Each
length of railing to be fized between the intermediate external columns.

Tt is interesting to note, that, although many changes have taken place to the

building . throughout the years, this feature has been ratained, in its original

format, up to the present day.



The City Hall

At the end of the 19th Century, the Haanchaster City Council were in control of
the two iarket Halls, and, in 1900, the City Council decided to close the Lower
Dampfield Harket Hall, and redevelop the building as an exhibition centrs.
Plans were drawn up for the complete revamping of ths building, including the
need to fill in the open sides of thes original market hall, to provide a fully

enclosed and weathertight structure.

3

Also incorporated, in the new design, was a small upper gallery, measuring 6 feet
(1.3a) wids and set 10 fe=at (3m) above the ground floor level. This gallery was
made continuous, to run arcund the full veriphery of the ney hall, with access
staircase provided at each corner of the building.

The stoaes flagged floor remained untouched, but was eventually covered over with
a screeded topping.

An entranceway into ths exzhibition hall was created in the east gable facade, and

this feature was eanhanced with an external, canopy type, coverad over porchway

The new 'City Hall' was opened in 19902,

Its success as an sxhibition centre was immediate; offering displaying facilities
and ample floor space for Manchester's growing textile, engineering and commercial
industries to advertise and show off their products.

The City Hall's popularity, in the early years, prompted the City Council to

commigssion the enlargement of the upper gallery. This improvement took place
in 19190. The existing gallery was taken down, to make room for the n=sw
balcony. This new bhalcony, like the previous gallery, was built around the

entire periphrery of the hall, and cantilevered out over a row of new supporting
cast iron columnsi providing.z:15 feet (5m) wide platformi thus adding an extra
10% of displaying area to the 30.000 sg.ft. (275 sa,m) already availabbe

")t’\‘

Throughout the s and 30's the City Council engaged the services of a company,

specialising in promotional activities, to organise, manzsge and rua the various
exhibitions on their behalf.

This company were successful in maintaining a steady flow of annual trade showus,
demonstrations and public orieatated eveants/exhibitions, which were all popular
and wz2ll attende=d. It is a known fact that one such exhibition ran until 7pm
on Saturday 2ad September 1532 ; on which date, and at that time, the City Hall
closed at the outbreak of Yorld ¥War II.

Howaver, the hall did not remain idle during the years of conflict; its facilities

ware called into use on a number of occasions. It is recorded that, hecause of




its size and spaciousness, the hall was used for the maunufacture of "barrage
balloons".

Remarkably, the City ™all survivad the intense Manchester blitz aad bombings in

the early 1340's. It suffered only superficial damage to glazinz aad some
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external finishes.
11

i
When hostilities ceassd in 1245, aad 1life returned to normal, the City Hall was

efurbished, and , by 1947, exhibitions wers once again bsing held within its

uQ
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walls.
The next two decadas ware probably, the most successful in the history of the

City Hall as an exhibition centre. The increase in trade around Menchester,

to. more 'trade' orieatatsd.exhibitions being presented. At this time the
eneral public wers beginning to clamour for more 'contamporary’ items around

heir homes, including furaniture, fabricsand walldecorations;zio this end,ths
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anisers presanted the "Brighter Homes™ and "Ideal Homes" exhibitions at the

1. Thase exhibitions proved so popular with the public, they were repeated

i
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on an annual basis.
The City Hall, with its historical background and Victorian style of architacturse

nromptad th

[0}

City Council to seek "listing" from English Heritage. Sventually,

. 2

the buildings attributes were obviously recognised by Banglish Heritage, and, on

the 17th Hay 12374, the City Hall was declarsd a Srade IT Listed historical building.
Shortly after being 'listed', the boom in demand for exhibition space declined,
owing to the economic downturn in the mid—1879's; and, sadly, in 1977 a catastrophe
struck the City Hall.

Buring the course of one exhibition a fire broke out in the restaurant area at the
eastern end of the building; and, although dealt with gquickly by the Fire Brigade
some substantial damage was caused internally, and areas of the roof were affected.

The City Hall was, therefore, CLOSED!

The Political Eguation.

Following the fire and closure of the Uity Hall, there was a period of indecision

during which the Manchester City Council deliberated over what to do with the




that its days as an exhibition centre had rua out.

Belle Vue had taken over to fulfil the demand for exhibition facilities in the
Manchester area.

The new Hational Exhibition Centre, in Birmingham, had opened in 1975, and the

Greater Manchester Council were already considering using the defunct Central
Station railway building as a major exhibition/events venue.

The ilanchester City Council politicians were, therefore, faced with an enigmatic
problem that had to be solved in soms way.

In 1978, the City Council became so coacernsd about the demise of tha City Hall,

it actually considered demolishing the building and releasing the land for an
alternative development. This was a serious proposal, so much so, that an
Application for Consent to Demolish a Listed Building had already been filled—out.
The Council, however, decided to put the application on hold, for the time being,
until further proposals had been considered ; - fthus,
the future of the City Hall.

At this time, Councillor Norman Morris was the Leadar of the “anchaster City
Council, and he took a personal interest in the future of the Ciry Hall, He was
eager to find a positive new role for this fine Victorian bui

During 1972, a variety of suggestions were considered, includi ing the idea of

using the City Hall as a maintenance workshop for the Horth-west Museum of Science

Industry, or, alternatively, making use of the sspace for storagza of the

»

diuseum's larger items of machinery, which were now becomi ng available as historical
artifacts.

One drastic suggestion was to excavate the floor area, inside the City Hall, in
search for Roman ruins. Fortunately, this option was never adopted!

In its wisdom, the Uity Council decided, in 1979, to set up a special sub—committee
to consider all possible, or feasible, ideas for the use of the City Hall. At the
same time the City Architect was instructed to prepare an estimate of costs for

the restoration of the building

At this point in time, someone within the Town Hall put forward the suggestion

that the City Hall might be converted into an "Air and Space Museum" which would
portray the involvement of Manchester and the Horthwest region in the development
of flight and flying machines.

The idea was considered credible by Councillor ﬁorfis, and an approach was made

to the Director of the RAF Museum, at Hendon, for information on how the project
could be set up and moved forward. The Director was delighted to help the

City Council, and offered to loan a number of planes and accessories,which he

had in storage. These items could be made available for displaying in the




proposed Manchester Air and Space Museus. The proposal was put to the
City Council in January 1233, and was unanimously accepted.

Tn the meantime, the City Architect had produced the estimate of cost for the
restoration of the building, with additional costings for the likely work nesided
to turn the City Hall into a viable Air and Space Huseum.

These estimates of cost were set at £1.2 million with a further on—cost of £0.65
million for fitting out the museun.

Subject to satisfactory financial arrangements being made to m2et the costs, the

City Council gave its approval to the proposed scheme.

The 'political equation' had been solved and, henceforth, the City Hall would

be #nown as the Manchester Air and Space Museunm.

The Enzineer's Problem

To enable the Citv Architect to produce his estimates of cost, it was essential
for a survey to be made of the existing fabric and structure of the City Hall.
Naturally, with a building of this character and age, a number of problems were
identified. One such problem was that of movements at the head of the columas

supporting th
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wrousht irom arches. The amount of movement varied from

(15ma) to a significant 13ins. (35mm) at some locations. The

.
i1ngea

it

as little as

]

sreatest single outward movement recorded was at the cap of the sguare cast iron
columns, supporting three separate arches, at the point vwhere the two aisles met

and converged. A displacement of 2z 1ins.(55mm) was noted at the end of the

75 Ient(73m) span diagonal cross arches, (See Fig. Wo. 4)

-

Obviously, these movemeats gave cause for concern, basically because it was not
clear when these movements had occurred; whether they were of recent origin

or had, in fact, accumulated over a period of time. Honetheless, the arches

had spread out laterally, at their springing positioas, and there was a possibility
that they would continue to move in the future.

If the bmilding was to be restored, for long term usages, then it was imperative
+hat this movement should be invegtigated and, if possible, arrested.

At this stage, the City Architect's structural engineers carried out an analytical
check on the design of the 50 ft. (15.3m) span wrought iroa lattice arched membery
and were astonished by their findings. Technically, the arched frameworks
were found to be just adequate to carry the dead weight of the roof coverings, with

1ittle capacity left over to cope with incidental loadings, such as maintenance




Tt is not known who was repoasible for the engineering design of the ¥Market Hall..

g
structures, but, by today's staadards ,they would fail to meet the reguirsments
spact of incideatal loadings.
It is known that the coapany of E.T.Rellhousz 3 Jo. of Manchester, were responsible

for some of the cast iron work and wrought ironm fabrications, but there: is nd
documentary evidence to indicate that they were respoasible for the overall
enginsering design and analysis of the stuctures.

In 1876, the theory of arched structures was well documented, including the fact
that a horizontal thrust occurs at the springing level of the arch when acting
under loaded conditioas. This horizontal thrust was usually resisted by a
robust bulwark, or, whare the arch was supported on a column capping, a metal tie
would be introduced at the springing point, to prevent the tendency for the arch
to spread.

Tn the cas2 of the Market Hall/ City Hall structurs, no metal tie bars were

nrust from the arches, as

included in the initial construction process, and the t

jul

they flexed, should, tharefore, have been resisted by robust frameworks huilt at
sach side of thz main aisles, This d4id not happen. (S22 fig.¥o.DH)
The side aislas are simple frameworks, roofed oves by wrought irom trussss, with
only slender members forming their frames; these provide little or no 'stiffness’
to the overall integrity of the structure

The structural eaginser carried out a further site ins:
and discoverad that a number of the sloping rafters of the side trusses were
buckled, at, or adjacent to, the apsx of the truss. The conclusion was, there—
fore made, that the unrestrained horizoatal force, from the arch had passed iato
the adjacent roof trusses, and had been resisted, to some degree, by the rafter
member, which had distorted under the additional compressive force.

The structural engineer reported these findings to the City Architect, and pointed

-
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out that these defects, having occurred, could not b
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rectified; but the situation

could be resolved by following-a set of remedial actions :

1

(i3 To provide metal tie bars at the springing lavel of all the curved arches, to
p

revent any further lateral movement
{(ii) To introduce 2 restraining member at the apex of the side aisle trusses,to

fun across the ridge point and tie each rafter together to prevent further

y:

buckling taking place.




(iii Somz consideration was necessary, during the rastoration process, to

educing the overall dead weight of the roof coveriags, in order to meet

In]

he present day statutory reauiremnents for superimnosed loadings.
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{(iv) i1f thes2 recommendations were not accepted it could resul
iz
The City Council took note of these rzcommendations and agreed to the strengthening
u t
Accordingly, a summ of £70.090 was wmade available, to carry out the t¥ing work

to thes structure, and also for the clearing of the drainage systea.

These holding works were commenced in the autumn of 18330,

Conflict of Interests

The holding works were well advanced when the ¥ain Contract for the restoration
york was handed to John Laing and Company early in 1231. At the same time

Fnglish Heritage were officially notified of the restoration proncsals that were

03

Ll
to be carried out oa their 5rade IT Listed Building. Understandably,

iy

Hnglish
Heritage wanted to ensure that the listing of the Victoriaa building was not
conpromnised by any of the restoration/conservation works.

Accordingly, an independent architect was appointed, by Enclish Heritasge, to
oversae the various items of work, and represent their views om site.

™ -

Juring the architect's initial visit to the site, sarious coacerns were raised

2,

ahout the tying of the arches. The installation of the ties had been carried

out prior to the architect'

s appointment, and it was pointed out that the ties
were a contravention of the original ‘'listing' of the building. The architect
considered the ties to be detrimental to the general ambience of spaciousness
withian the Hall, and may have impinged on the 'listing' criteria

A request was made for the ties to be removed forthwith, and the structure returned

£o its original state.

However, when the tenuous nature of the structure was pointed out to the architect,
the decision was taken to seek the ppinion of an indepernent enBineer, in ordﬁr to
i) (233 .

ol

resolve this early conflict of interests. The Bnglish Heritage emgineer

revigwed the design analysis, and agreed with the views: expressed by the City's

structural engine=r. The need to hold the structure against further movement

was acceptad, as was also ths installation of the mstal tie bars.
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Heritage engineer put forward an alternative proposition; he
sted that the tying of the two diagonal arches, across the intersection of the
aisles, may not be necessary. (These particular ties had not been fixed in
pogsition at this time — althougb the anchoring brackets for the ties were already
fitted to the arches). The engineer's argument was that the ties already fixed

1

to the shorter span archas formed a “square” of ties, around the intersection area,
nts of the 1

h
arger arches in

feede

and should be sufficisat to hold the springing po
position.

This opinion was countered by the Town Hall structural eagineers, because the
greatest movement had been recorded at the base of ons of the diagounal arches, but

as the Council did not wish to appear unco—operative, a comprowise suggesti
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n was
agreed upon. The compromise proposal was to undertake a monitoring of the.
larger span arches, over a specific period of time; to assess if any significant
movement was taking place. After a twyelve month period no adverse movements
had been detected at the cap level of the four sgare columns; it was therefore
conceded that the diagonal ties could be dispensed with, and would not be fitted
across the intersection of the aisles.

A similar complaint was raised, by the English Heritage architect, regarding the

SN

restraining ties fitted across the apex points of the side igls trusses, with a

e

reguast for their removal; but, the visual evidence of ths

the indepen-dent engineer's agreement to the installation of the ties. quickly

uckled rafters. and

nesated any further action over this particular complaint.

No. 5 Depicts the various parties dnvolved in the restoration/conversion
of the City IHiall, and indicates the manner in which each party leaned or pulled
towards their own aganda.

At the outset of the restoration proposals, the City Architect assigned two of his
most experienced staff architects to undertake the task of overseeing the restor—
ation works and co—ordinating the design of any conversion works raquired to meet
the, needs ofthe Air and Space HMuseum.

1

As work: commenced on the site discussions were held between the English Heritage

(4

achitect and the City Architect's representatives, to determine the nature and
xtent of the restoration work. It was at this point that further conflicts
of

interest became apparent and needed to be properly resolved before the works
progressed too far.
One significant problem arose from the inability of the wrought iron arches to
accept any additional loadings. In order to meet the present day statutory
requirements, the structural engiuneer had found it necessary to impose a loading
limit on the arches, which precluded the use of heavy natural slate from being
used as a roofing material. Some lighter cladding material would have to be

ptilised as a substituta.
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The English Heritage architect was insisting that the restoration works must he
as the 'status—guo', ie. the roof must bhe restored as originally constructed,
The Town Hall architects maintained that this was not possible, and a capromise
was esseantial to move the works forward. Zventually, the issue was
resolved by adopting mineral fibre slates, which were half the weight of natural
slates, and would still provide an acceptable slate type finish to the roof.

pace design team, who

The loading imposition was also contentious to the Air and Spa
their exhibits from the

had assumed that they would be able tc suspend a number of
roof supporting beams and arches. However, under the imposition, heavy exhibits
were prohibited, but smaller, lighter items, such as kites and 'hang gliders' were
considered to be acceptable.

A second major problem materialised when the Air and Space team accepted tha offer
of a Shackleton, four enginad, asroplane from the Ministry of Defence (v19 arrange—
ments with the Dirsctor of the RAF Museusm). This huge aircraft, with a wing span

of 119ft (35.5m), had to be brought into the bu ilding and manoceuvred into a salient

92}
ot

pot. Getting the aircraft into the existing structure would be the problem.
iginally, a large entraace door was located in the south gable wall, sited at the
central position of the cross aisle. The eatrance gave access for pantechnicons
to deliver large display items for exhibition Durposass. Sadly, the existing
entranceway was of insufficient siz2 to accomomodate the four eagined aeroplane
The Council's architects were faced with no other alternative but to increases the
size of the opening; and this is whera the conflict arose.
The architects and the Air and Space teaw wanted to leave the enlarged entrasce
as a feature — to facilitate the removal and acceptance of the larger aircraft for
display. The idea was to provide a demountable glazed frontage, which could
be readily removed, and would also allow the passers—by to view the exhibics iaside
the mussum.

.

The English Heritage architect rejected these proposad changes to the original

&
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Victorian facade; only agreeing to a compromise, whereby the featurss of the
original facade would be rebuilt and retained, but the lower level would be infilled
with clear glazing, instead of brickwork, and the wrought iron railings would not

be replaced across the opening.

Other areas of minor conflicts emerged as the works progressed, mainly regarding

the cast iron embellishments around the building,some of which had broken, cracked
or simply disappeared. These defective embellishments were aventually made
good, . except for three or four of the larger ornate cast iron brackets, which
supported the lattice girders across the ead gables of the aisles. it was
contended, by the iron founder responsible for re—making the defective embellish—

ments, thess large brackets were of such an intricate nature that it would not be
; E=)
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possible to accurately reproduce the patterns without removing one of the remaining
brackets from the building. This was not considered to be a viable option, and

' brackets were, therefore, not replaced. (See péotos Hos 1 to 4)

the existing ‘modern
The pursuit of the various conflicts of interesst tended to retard the progress of
the worl on site, until they were properly resoclved, and so created problems for
the Main Contractor, ﬁho found it difficult at times to maintain a steady flow of
site work for his workforce. However, every effort was made to mzet the target

deadline in 1983, and this was, happily, achieved.

Setting—up the Air and Space Museun

rollou1n0 its decision, in 19803, to re—vamp the City Hall building and create an
Air and Space Museum, the City Council took a further wove forward by setting up
a special Trustes Committee, under the Chairmanship of Councillor Hormen Horris
with other politicians and senior Council officers making up the committee., The
Director of the RAF museum at Hendon was also included as an 'ex—officio' member

of the committes,

s
the project. The comaittes quickly set the date for the opening of the Air

3

and Space Museum as Easter 1233; and every effort was to be made to ensurs that

[

"this target date would be achieved.

oy

igure Ho.7 depicts the interaction betwesn the Trustes Committee and the Desigan

3

leams,

Two separate design teams wers emploved to creats the new museum, and were drawn

rom independant sources. One was formed from the staff of the Royal Air

iy

3

Force Museum at Hendon, under the dirsction and coantrol of thes Director. This

-

team concentrated on the types of aircraft that would be made available as exhibits,
and also set down the proposed location and positioning of each aircraft within the
display gallery; together with the arrangement of pathways, to be followed by the
public, through the mussum.

The second team was compesed of the architectural staff assigned by the City
Architect for the restoration works on the old hall. The team's task was to
go~ordinate with the RAF design team to ensure that all the conversion works were
feasible andcompatible with the general ambience of the building, while also complying
Wi h the current statutory regulations. The team was also responsible for liaising
with the English Heritage architect to make sure that nane of the conversion works

compromised the 'listing' of the building in any way.
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At the end of 1981 the Ministy of Defence, through the Director of the RAF museus,
made it k%nowa that a Shacklston four eugined aeroplans was due to vz da—commissioned
during 1232, and could be made available as an exhibit in the new museuw at
Hanchaster.

1

The problems associated with |

oy

uge aircraft have been cutlined earlier, but it is

]

worth recording that, in order to bring the Shackleton into the building, it had
to have each of its wings dismantled — back to their intersection with the two
in—board engines. This reduced the 113ft{356.5m} overall wing span down to a
manageable 456ft{14n); vhich was just sufficient to allow the plans to pass through
the spacially enlarged opening in the south gable.

Although the allocation of the Shackleston to the museum was good news, the

¢

conversion process did not run too smoothly for the Trustee Committes, In th

Spring of 1992, it was considered that the Ministry of Defence, and thz administrator:

19]

at Hendon, were "dragging their feet" over a number of legal and financial agresment

n

relating to the leasing of some of the aircraft to be display=ad.

The Trustee Committez were so perturbed, by the procrastinations, that it f2lt the
whole museum project could be in jeopardy and recommended to the Jity founcil that
the conversion works should be put on hold until the situvation could be clarified.

The restoration work was to continue, but no further wark was to be Gndertaken on the

£

E

museum project.

Fortunately, the problems were resolved by the summer of 1932, and the coanversion
Wwork was aliowed to continus.

At about this time the Trustee Commititee decided to appoint a Director/Curator for
the Air and Space Museum, who would be able to take over thz responsiblity for the

4

day—-to—day management, organisation and running of the museusn with immediate effect.

T

Suitable applicants were interviewed for the post, aand the Directorship was finally
Pster Baston, a former curator with the North-west Museusm of Science and

avarded to
Industry at Grosvenor Street.

Throughout the latter part of 1982 there was a flurry of activity as the conversion
works were carried oz at a pace. Under Mr. Batson's direction the exhibition

airceaft started to arrive and take up their appointed positions in the gallery.

oigmt

Howaver, the Ministry of Defence again delayed matters by not de—commissioning the
Shackleton until the end of Hovember 1922; thus creating a 'knock—on' effect with
the progress of the restoration and conversion work The Shackleton aircraft was
finally delivered to the museum (ia bits and pieces) at the tura of the year.

This unexpected delay caused the Main Contractor, John laing, to be placed under
intense pressure to complete their part of the restoration woks withia the target'

time,

v,




With less than three months to the opening date, after the Shackleton had arrived,
the gontractor was faced with the task of re—formiang and making good the enlarged
entranceway, (to the satisfaction of both the Faglish Heritage and the City
Architect's reprasentatives).plus the rebuilding of that portion of ths balcony
which had been removed in order to provide adequate access to the snlarged
entrancevway. This was no easy task, when all these works had to be under—
taken at the same time, and in the same location, as the team of RAF fitters workad
on the re—assembly of the Shackleton.

However, after almost six years of controversy, conflicts and administration
uncertainties, the restoration amd conversioa works were finalised within the
target time. A1l the aircraft were in their allotted positions, and the
Shackleton was ready to be displayed as the Museum's "pidce de résistance".

The MYanchester Air and Space Museum was officially opened on Tuesday 29th April 1983,

The Sting at the End of the Tale

Like all good stories, the Air and Space Museum saga has a sting at the end of
the tale.
In the Spring of 1984, just twelve months after the official opening of the Museun,

one of the major sponsors withdrew their financial support for the project

nci
This left the Uity Couacil facing an immediate deficit of around £59.000 towards

the administration of the museum. Tha Council had no altern=ztive hut to
accept the situation, and seek out another sponsor. This was not easy, and,

after six months , the City Council requested the Finance Sub~Committee and the
Huseum Trustee Committe to review the situation, and put forward proposals for the
future funding of the museum.

By the end of 1984, the only viable option was to offer the new Air and Space
HMuseum to the Greater HManchester Council, to be taken into,and become part of, the
larger Huseum of Scisnce and Industry.

So, after spending over £2 million on restoration and conversion works, the City

Council simply handed everything over to the Greater Manchester Council during

December 1935,

Author's Footnote

This fine, 19th Century, Victorian building, with its fascinating historieal
structure, pre—dates all of the exhibits on display in the museum; and could

Py

continue to give service to the general public well into the 22ad Century.

Hubert Dickson CEag. FIStructE.iMAE.




APPENDIX

]
A3

Nos.l to

CHRONDLO

3



UPPER & LOWER CAMPFIELD MARKETS
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ANALYSIS ofthe ARCH

a2
>

Movesent
15nm ~ 32pmm
CROSS SECTION

OF ARCH '

TIPICAL ARCH ’

B

»

v /AN 227 7274 22,
W

P 15.25a 2 v

LNADING DIAGRAM

Variations in Superimposed Loadings

E_E_ 0°- 30° Intense 15 lbs/sq.ft
....Q‘\.N 30°- 35° toderate 13 1bs/sq,ft

H«.Iuﬁ,. ominal 3 lbs/sq.ft
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Corinthian Capital on a Square Column
Note the bases of three arches springing from
the column, with the tie bars and brackets.

View of Corinthian Capital on
Circular Column.

Note the WI Lattice Girders
and base of the arch resting
on the column, with the tie
bar and bracket in position.




View of an ornate cast iron bracket supporting
the Eastern Gable WI Lattice Girder.

Fabricated welded mild steel
bracket on the Western Gable
as a substitute for the
original ornate cast iron
supporting bracket.




View of South Gable

With the 'Historical Railings' replaced by
full height clear glazing.

External Columns.

Showing the 'rose'
embellishments and
'Historical Railings'.
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CHRONOLOGY of EVENTS

#fangn=ll and Littlewood, Architects, commissioned to desiga Market #alls
in Canpfield, Mancheaster. :
The Upper and Lower Campfield Markst Halls are opened.

Lower Campfield Market Eall is closed for re—development by Hanchester
City Council as tha City Hall — Exhibition Jemtre. :

City Hall is openad, with building completely eaclosed.

B
2
i)
(AN

The bzlcony, the periphery of the Jity Hall, is ealarged.

Tity Hall is closed at the outbreak of Horld ¥Wer IT.
City g1l is used for " war work", die. mekiag barrage balloons etc

ty Hall re-opens, to the public, as an Exhibitioa Ceatre.

The Jity Hall becomes a Grade IT Listed Building.
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o Fire damage at the eastera end of the building.

Manchester City Council dacide to coavert the Jity Hsll for use as an
&ir and Space MMussum.

Mzinatenance work is commeznced n'ucn involves tieing the arches aad
ipproviag the drainase. Y
Major restoration works commencs on the infra-stracture of the Jity Hall
with the L}Jg;.a"'i'lf’ of the cast ironworks and re~fittisg work,internally

and ezternalily, to produce the Air sad Space Yuseusm.

The new Air and Space Tuseum is cpensd.

@ Air =znd Space Mussum is handed ovar, by the (ity Con:xcil,to become
part of the Menchester Museum of Scieace and Industry; 4 has reaszined
specialised oallbry of the Mussum for the passed 2D yeara.
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. The arched roof differs from the arched bridge in this, that
‘whilst in the latter case we can easily accumulate in the
-abutments any amount of resistance to horizontal thrust, in-
the case of the roof, springing from the summit of lofty walls
‘or pillais, horizontal resistance is very difficult to obtain.

Axwched r0ofs, in which; the rigidity. of the
@ curved rafter ‘18 suﬂiclent to remst the. d1stort1ng mﬂuence 0£
not have a tie rod but then' proportmns are to be detéfﬁﬁhed

~on the pnnmples apphcable to the iron or elastxc arch,

@ It can be further assumed that the weight of g
cubic foot of snow varies from 51 to 11 Ibs, accordmg to the
- amount of consolidation, so that an allowance of & lbs. per square
foot of homzontal surface covered by the roof is ample,




COMPARISON OF ARCHES

1868
' St. Pancras, London
W. H. Barlow (with R. M. Ordish

73 mspan
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ANALYSIS ofthe ARCH

Movement
12mm — 25mdd

CROSS SECTION
OF ARCH

TYPICAL ARCH

LOADING DIAGRAM

Variations in Superimposed Loadings

0°~ 30° Intense 15 1lbs/sq.ft
m 30°- 35° Moderate 13 1bs/sq.ft

m 60°— 67 ° Nominal 3 1bs/sg.ft




